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REPLY COMKBBTS OP BBBRASKA PUBLIC POWER DISTRICT

These reply comments are filed on behalf of the Nebraska

Public Power District. NPPD is a public corporation and a

political subdivision of the State of Nebraska. It provides

wholesale and retail electric services, and its chartered

territory encompasses approximately ninety-nine percent (99%) of

the geographic area of the state.

Summary

Even in the absence of unanimity on consolidation among PLMR

licensees, the record supports Commission adoption of liberalized

inter-category sharing among governmental entities to facilitate

joint mobile radio networks. Joint governmental communications

systems foster more efficient use of the spectrum through

• broader financial support for speedier conversion

to newer, spectral-efficient technologies; and

• reduced spectral bandwidth requirements through



• reduced spectral bandwidth requirements through

o

o

statistical aggregation of peak-load
demand, and

dynamic channel load-shedding through
software-driven "recapture" of channels from
lower priority uses.

In addition, joint communications networks foster more effective

joint relief and restoral operations during emergencies by

providing inter-operability among participating entities.
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Argument

I. LIBBRALIZBD, IBTBR-CATBGORY SBARI.G WILL PBRKXT KORB
BFFICIENT AND BFFBCTIVE USB OP THB SPBCTRUM SOONER.

Whatever the Commission's forthcoming decision on

consolidation of services, the Commission should liberalize its

rules governing collective use to permit mUltiple governmental

users and allied non-governmental pUblic service entities to

operate joint radio networks. Liberalized inter-category-sharing

and joint-use rules are necessary to reach the full potential for

spectral efficiency and effective provision of pUblic services.

Those parties opposing pooling! or liberalized sharing have

failed to consider the total picture. The Commission should not

allow itself to be similarly "spooked" by specters of capture by

commercial providers of the spectrum allocated to pUblic safety

users. 2 In fact, modern technology allows (l) a mUltiplicity of

governmental entities to simultaneously enjoy the operational

benefits of "dedicated" virtual systems and the economies of an

aggregate transmission system and, with a joint system, (2)

inter-operability among mUltiple entities involved in a common

1/ ~,~, APCO's Position Paper on Radio Service
Consolidation, filed November 20, 195, contending that

consolidation will work only in virgin spectrum. APCO's argument
overlooks the fact that refarming is intended to SUbstantially
increase the capacity of the bands below 470 mcs. See also
Comments of ASSHTO at 3.

~/ ~,~. Comments of American Petroleum Institute at 12
favoring sharing of "excess" capacity but opposing resale;

Comments of AAR at 36-37; Comments of Alarm Industry
Communications Committee at 8; Comments of Weyerhauser at 5-6;
Comments of PacifiCorp at 3; Comments of Boeing at 6-9.
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effort to aid the pUblic. These benefits are described in

"Sharing Trunked Public Safety Radio Systems Among Federal,

state, and Local Organizations," the Appendix to NTIA's report on

Land Mobile Spectrum Planning Options, Special Publication 95-34

(October 1995).

Sharing of even emergency response channels is warranted by

the dynamic "recapture" of channel capacity from otherwise-

ineligible users in accord with public safety priorities.

Through software-driven channel assignment, the larger number of

channels available to users of a joint system can be dynamically

reallocated among users of the common system according to

prioritized needs.

A. Joint systeas promote spectral efficiency_

The high ratio of peak-to-average channels required by the

public safety users leads to unnecessarily high channel

requirements. NTIA's recent report on Land Mobile Spectrum

Planning Options, supra, recognizes this characteristic of these

services at page 2-11:

A critical element of pUblic safety communications
systems is the need to accommodate peaks in service
demand that occur during multiple emergencies. There
must be sufficient capacity to handle not only normal
day-to-day communications needs, but also large scale
emergencies such as civil disturbances, storms, major
fires, earthquakes, and other natural and man-made
disasters.

Joint systems produce more efficient use of the spectrum.

To the extent that peak-load demands of the different pUblic

service entities vary, equivalent channel-blocking probabilities
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can be achieved with fewer collective channels than the aggregate

number of channels required by individual systems to achieve the

same P(O). For example, the channels needed to accommodate peak

load requirements by the Highway Department in the day can be

reassigned to accommodate peak-load requirements by the Police

Department at night.

Individual, non-shared systems fail to take advantage of the

statistical nature of blocking. In principle, the larger the

number of potentially available channels per user, the lesser the

probability of a call's being blocked. Two simplified numerical

examples will make the potential benefit of this principle

clearer.

Example A. Assume two users each with an average
channel requirement of 5 and a peak channel requirement
of 10. To achieve a probability of blocking of less
than five percent (P[05]), each user would require ten
channels, or twenty in all. If the two users combine
their systems and if their respective peaks are non
coincident, then the aggregate channel requirement
would drop to fifteen, for a spectrum saving of 25
percent.

Example B. The channel economies become more
dramatic as the number of users with non-coincident
peaks increases. Assume six users, each with an
average channel requirement of 5 and a peak channel
requirement of 10. To achieve a probability of
blocking of less than five percent (P[05]), each user
would require ten channels, or sixty in all. If the
six users combine their system. and if their respective
peaks are non-coincident, then the aggregate channel
requirement would drop to thirty-five, for a spectrum
saving of forty percent.

The benefits of joint use are even more spectacular if the

peak-to-average ratios are higher, say 4:1, instead of 2:1. In

example A, the sum of the disaggregated channel requirements

5



would be 40, while the channel requirements for a combined system

would be 25, or a spectrum saving of nearly forty percent. In

example A, the sum of the disaggregated channel requirements

would be 120, while the channel requirements for a combined

system would be 45, or a spectrum saving of over sixty percent.

"Recapture" of lower priority channels would improve the

spectrum savings even more. Assuming that a lower level of

service for five of the six users in Example B was acceptable

during times of emergency, so that at peak one user had 20

channels and each of the other five users had three channels, the

number of channels required by a combined system would be 3x5 +

20 = 35, and the spectrum saving (compared to 120 channels) would

be over seventy percent.

B. Joint .ystea. enhance delivery of pUblic .ervice••

To the spectrum-saving benefits of a combined system should

be added the greater effectiveness and efficiency in the delivery

of services to the public. Joint systems permit flexible inter

agency inter-operability when two or more entities are engaged in

a common effort in the public interest. Through software

controlled dynamic channel assignment, all mobile units have

potential access to all channels of a joint system without

sacrificing security. Such inter-operability enables operational

coBrdination among entities for more efficient and effective

delivery of service.
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C. Joint systems reduce co..unicationa coata.

Joint systems reduce the impact of advanced communications

on governmental bUdgets. Because fewer channels are required in

the aggregate and because separate equipment is not required for

inter-operability, advanced communications systems can be

installed for less total cost. Thus, the spectral efficiency

which the commission seeks can be achieved sooner, because (i)

the total cost is less than the aggregate cost for separate

systems and (ii) common costs can be spread among a larger number

of users.

II. LIBERALIZED SHARING WILL ACCELBRATB 8PBCTRUK BW~ICIBNCY.

By adopting liberalized sharing rules the Commission can

advance the installation of new, more spectrum-efficient radio

systems by governmental users.

By taking into account the impact on governmental budgets,

the more using entities that can join in a joint system, the

faster the Commission's goals of spectral efficiency can be

achieved through installation of advanced communications equip

ment. The NTIA report observes that the pUblic safety community

has "been slow to adopt new technologies that could provide much

more efficient use of the spectrum." Op. cit. at A-l. The

reasons center as much on cost as any other factor. By adopting

appropriate sharing rules, the interests of APCO and the other

objecting parties will be advanced. The carrot would be far more

effective than the stick.

7



III. OPTIDL CODIGtJRATIOB or JOIIIT QOVDIDID1'AL DftOlUtS
RBQUIRBS BOB-RBSTRICTIVB SBARIBG or SUCH BBTWORKS BY
ALL PARTICIPATIBG BBTITIBS.

optimal configuration and financial support of joint

governmental networks depends on the Commission's adopting

flexible rules for inter-category sharing and for shared use of

the joint network by non-governmental entities.

To maximize the statistical benefits of "trunking,"

described under Point l(A) ante, all users should have potential

access to all radio channels at any given time, irrespective of

whether the user of a channel at any given instant is eligible

for licensing in the service to which that particular channel is

allocated or not. Any categorical restrictions would require

additional channels and reduce the system load factor

foreclosing achievement of maximal spectral efficiency.

Lower-priority ineligibles should be permitted access to all

radio channels in the joint network on a pre-emptible basis. 3

Because their use would be sUbject to pre-emption by higher

priority uses,4 such conditional use would not evade the purpose

1/ UTC supports allowing private system licensees to lease
reserve capacity on "a priority-interruptible basis". UTC

Comments at 19.

i./ LMCC's non-unanimous opposition to "resale of excess
capacity", LMCC Comments at 18, and UTC's proposal to

restrict both the "lease of reserve capacity" and interservice
sharing "from a higher-ranked service to a lower ranked service,
but not vice versa", UTC Comments at 10, 19, 29, overlook the
recapture mechanism as a mechanism for more efficient spectrum
utilization by allowing resale or sharing both "up" and "down"
the priority scale. LMCC, however, would not "preclude ... non
profit cooperative use systems", LMCC Comments at 18 n.15, a
category broad enough to encompass the governmental joint use
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of the Commission's categorization rules. The number of higher

category channels would still be sized by present and future

channel requirements of the higher category users. There would

be no "excess" capacity in the reuse of unused capacity. The

reserve capacity created thereby would be more fully utilized on

an instantaneous basis during emergency and non-emergency

conditions, thereby reducing the aggregate demand on the

spectrum.

The Commission should avoid imposing financial restrictions

on such joint governmental networks, ~, the Commission should

not inquire into the formulae for apportionment of either the

joint capital costs or the joint operational costs of the joint

system, nor should it attempt to limit the joint systems' charges

to non-governmental users subject to pre-emption.

The Commission should not impose restrictions on the entity

to whom the network is to be licensed. Different organizational

forms will be more salutary in various cases, responding to

different factors such as bonding limitations, procurement

protocols, and legal limitations on inter-jurisdictional

contracts. The Commission can fairly satisfy the concerns of

those comments hostile to achieving spectrum economy through

sharing by requiring the applicant to demonstrate the

comparability of high-category spectrum requested to the system's

high-category use projected on a long-term basis.

systems supported by NPPD. See also Sprint-united and -Centel
Comments at 5 (CMRS status).
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Conclusion

The Commission should reject the arguments offered in

opposition to greater spectral efficiency through inter-category

sharing and joint use and instead should adopt liberalized rules

authorizing joint governmental networks.

Respectfully sUbmitted,

NEBRASKA PUBLIC POWER DISTRICT
P.O. Box 499
Columbus, Nebraska 68601

January 5, 1996

WAFS1\42528.1\106045-00001

and

By:
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Harold L. Hadland
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P.O. Box 499
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